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PURPOSE: To enhance the reliability of an epitaxial growth 
apparatus by a method wherein a mechanism which 
confirms that a wafer has been set in a normal position on a 
wafer holder for a disk is provided and, when the wafer is 
not set normally, a mechanism which sets the wafer in the 
normal position is installed. 
CONSTITUTION: When a wafer 31 is conveyed 
automatically to a wafer holder, a detection device 36 
generates a signal which detects a position in which the 
wafer 31 has been set on the wafer holder 33. By receiving 
the signal of the detection device 36, it is judged whether 
the wafer 31 has been set in the normal position on the 
wafer holder or not. When the wafer 31 is not set in the 
normal position, a control device 43 outputs a control signal 
which sets the wafer in the normal position again. An alarm 
43a or the like informs that the wafer is not set in the 
normal position. Thereby, it is possible to prevent that the 
film quality of an epitaxial film is lowered and that the 
operating rate of this apparatus is lowered due to the 
damage of the wafer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor fabrication machines and equipment characterized by having the device set to a 
normal location when not set normally [ have the device in which it is checked that the wafer has been set to 
the normal location of the wafer electrode holder of a disk in the single-wafer-processing vapor phase 
epitaxial growth system which has a load lock chamber, an automatic conveyance system, and a disk high- 
speed rotary system, and ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 Tlnls document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is especially used for the conveyance system of a single-wafer- 
processing vapor phase epitaxial growth system about semiconductor fabrication machines and equipment. 
[0002] 

[Description of the Prior Art] A silicon vapor phase epitaxial growth system is divided roughly, and has the (a) 
vertical mold (called a pancake mold), (b) cylinder mold (called a barrel type), and (c) single wafer processing. 
[0003] (a) The outline of the structure of a vertical mold epitaxial growth system is shown in drawin g 5 . The 
processed wafer 1 is laid on the susceptor 3 by which high-frequency heating is carried out at a heater 
(induction coil) 2. These are contained in the quartz bell jar 6 which established the reactant gas feed hopper 
4 and the exhaust port 5. Reactant gas is introduced in a reaction chamber from the central gas nozzle 7, and 
is uniformly supplied on a processed wafer, this equipment has the controllability (homogeneity of rhoVG of an 
epitaxial film) of a high resistance epitaxial film, and the comparatively good homogeneity of tVG (thickness of 
epitaxial film) distribution — etc. — although there is an advantage, there is a fault, like there are much 
rearrangement by opposite side slip and adhesion of particle. 

[0004] (b) The outline of the structure of a cylinder mold epitaxial growth system is shown in d raw ing 6 . The 
processed wafer 1 is held on the side face of the susceptor 3 of a polyhedron. A wafer 1 is heated at the 
heater (infrared heating) 2 which encloses the side attachment wall of the quartz bell jar 6. In addition, the 
same sign as drawin g 5 expresses the same part or a considerable part. While this growth equipment is 
excellent in a slip rearrangement or a particle property, it has a fault, such as being inferior to the 
controllability of a high resistive layer. 

[0005] As a common description of a vertical mold and a cylinder mold, there is a problem that productivity 
deteriorates as wafer aperture turns into a diameter of macrostomia. There is enlargement of equipment as 
one solution over this problem. However, on the other hand, the increment in degradation of the membrane 
formation properties of specific resistance rhoVG of the epitaxial film formed and Thickness tVG, such as 
homogeneity, buildup of the occupancy area in a clean room, power expense, and consumable-goods member 
expense etc. reaches technically, and enlargement of equipment becomes disadvantageous in respect of 
profitability. 

[0006] (c) The epitaxial growth system of single wafer processing (method which processes one wafer at a 
time) Improvement in the property of the epitaxial film which has stopped easily being able to be compatible 
with the equipment of said vertical mold and a cylinder mold with diameter[ of macrostomia ]-izing of a wafer. 
It is devised as a manufacturing installation which solves improvement in productivity, and describes above as 
equipment used for the wafer of the diameter of macrostomia (abbreviation 6 inches or more). The equipment 
of a vertical mold or a cylinder mold is excelled in two points. Moreover, with conventional equipment, the 
point that association with functions, such as a comparatively difficult load lock and automatic conveyance of . 
a wafer, is easy is also an advantage of a single-wafer-processing epitaxial growth system. 
[0007] Dra wing 7 is the conceptual diagram of the configuration of a single-wafer-processing epitaxial growth 
system. In this drawing, a wafer 1 1 is set on a susceptor 13. The carbon heater 12 receives power from an 
electrode 23, and heats a susceptor 13. Material gas (Si H2 CI 2) and carrier gas H2 It is introduced into a 
reaction chamber 16 from the gas supply opening 14, and is uniformly supplied on a wafer through a 
straightening vane 18, epitaxial growth is performed, and it is discharged from an exhaust port 15. A reaction 
chamber 16 consists of outer case 16a, container liner (liner) 16b, quartz aperture 16c, a bottom plate, etc., 
and although not illustrated, the measurement opening 17 and the gate valve which connects a load lock 
chamber are prepared in a side attachment walk A susceptor 13 fixes to a revolving shaft 19, and a high- 
speed revolution is carried out by the motor 20. By the heat shield 21 and the cooling dome 22, it prevents 
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that motor 20 grade is heated. 

[0008] The above-mentioned single-wafer-processing epitaxial growth system needs to rotate the susceptor 
which supports a wafer in order to control tVG distribution of an epitaxial film and rhoVG distribution. When 
controlling especially a reactant gas style and a boundary layer, it is necessary to rotate at a high speed. In 
this case, if the wafer is not set to the normal location of a susceptor (it serves as a wafer electrode holder), 
a wafer will shift during a revolution and the homogeneity of distribution of tVG or rhoVG will get worse. 
Moreover, the temperature distribution within a wafer side worsen and a quality side — the slip 
rearrangement by the thermal strain occurs — deteriorates. In being the worst, a wafer breaks, the inside of 
equipment is polluted and availability falls for restoration. By the automatic conveyance system of the present 
single-wafer-processing epitaxial growth system, there is a trouble that it cannot be checked whether the 
wafer has been set to the normal location of a wafer electrode holder. 
[0009] 

[Problem(s) to be Solved by the Invention] In the epitaxial growth system of the vertical mold of the 
conventional batch format, or a cylinder mold, although it is going to growing gigantic along with diameter[ of 
macrostomia ]-i2ing of a wafer, as mentioned above, in respect of a technique top or profitability, a 
disadvantageous point is conspicuous and the need using single wafer processing is increasing. 
[0010] However, in the single-wafer-processing epitaxial growth system which has a low DOROTSU room, a 
conventional automatic conveyance system, and a conventional disk high-speed rotary system, a high-speed 
revolution is performed in the state of a set mistake of ****** of the case where a wafer is not set to the 
normal location of a wafer electrode holder. For this reason, in addition to the debasement of these film, such 
as generating of tVG of an epitaxial film, the ununiformity of rhoVG distribution, or a slip rearrangement, in 
being the worst, a wafer breaks, a great effort and time amount are needed for polluting and restoring the 
inside of equipment, and the technical problem that productivity is fallen remarkably occurs. 
[0011] In a single-wafer-processing vapor phase epitaxial growth system, this invention carries out a high- 
speed revolution in the condition that a processed wafer is not set to the normal location of a wafer electrode 
holder, prevents that deterioration of the quality of an epitaxial film, decline in the operating ratio by wafer 
breakage, etc. arise, and aims at improving the dependability of an epitaxial growth system by that cause. 
[0012] 

[Means for Solving the Problem] The semiconductor fabrication machines and equipment of this invention are 
semiconductor fabrication machines and equipment characterized by having the device set to a normal 
location, when not set normally [ have the device in which it is checked that the wafer has been set to the 
normal location of the wafer electrode holder of a disk in the single-wafer-processing vapor phase epitaxial 
growth system which has a load lock chamber, an automatic conveyance system, and a disk high-speed 
rotary system, and ]. 

[0013] In addition, a load lock chamber (load-lock chamber) is a load lock chamber aiming at performing 
introduction of a wafer and ejection without opening a reaction chamber (processing room) in atmospheric air. 
Moreover, a disk high-speed rotary system is a method into which an epitaxial film is grown up, carrying out 
the high-speed revolution of disk (disk common disc)-like a wafer and a wafer electrode holder. 
[0014] Moreover, setting to a normal location is sticking and putting on the annular wafer installation side 51 
which projected from the crevice inner circle wall of the wafer electrode holder 33 by arranging in the 
predetermined location decided beforehand, as shown in drawin g 3 . 
[0015] 

[Function] If a light emitting device and a photo detector are prepared in a predetermined location, the 
incident light from a light emitting device reflects by this wafer principal plane and a photo detector receives 
this reflected light more than a constant rate so that it may be shown in the device, for example, drawin g 3 , 
in which it is checked in the single-wafer-processing vapor phase epitaxial growth system of this invention 
that the wafer has been set to the normal location of the wafer electrode holder of a disk, a wafer has the 
device checked as having been set to the normal location. 

[0016] Moreover, the alarm which tells that emits and a wafer returns to hand control, the device which sets 
a wafer to the normal location of a wafer electrode holder automatically, or the wafer positioning device of a 
preceding paragraph process, and when the wafer is not set normally, device [ the device which sets a wafer 
to the normal location of this electrode holder ] (refer to drawin g 4 ), for example, when not set normally, 
positioning of a wafer etc. performs again and it has the device which repeats loading of a wafer according to 
the process of normal. 
[0017] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 

[0018] Drawin g 1 is the conceptual diagram showing the configuration of the semiconductor fabrication 
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machines and equipment (single-wafer-processing vapor phase epitaxial growth system) of this invention. It 
sets inside the reaction chamber 40 shown in this drawing, and at the time of membrane formation, a 
susceptor (it serves as a wafer electrode holder) 33 fixes through a revolving shaft 39, it is in the condition 
holding the processed wafer 31, and it is the disc-like wafer supporter which carries out a high-speed 
revolution, and is called the so-called disk high-speed rotary system to a rolling mechanism (not shown) while 
it holds and heats the processed wafer 31. A susceptor 33 is heated at the heater (RF induction coil) 32 
arranged at the lower part. The gas supply opening 34 is formed in the upper part of a reaction chamber 40, 
and reactant gas etc. is indoors supplied from external gas-control equipment (not shown). Flueing opening 
35a is prepared in the pars basilaris ossis occipitalis of a reaction chamber 40. 

[0019] Through gate valve 37a, through gate valve 37b, a load lock chamber 41 is connected [ anteroom / 
42 ], respectively, and is established in a reaction chamber 40 again. The wafer 31 was formed in the load lock 
chamber 41 by the susceptor 33 loading / in order to carry out an unload, and it always holds a reaction 
chamber to a vacuum by combination actuation with the evacuation system (not shown) connected with gate 
valves 37a and 37b at exhaust-port 35b without opening a reaction chamber 40 in atmospheric air. 
[0020] Drawin g 2 is a typical side elevation for explaining actuation of loading / unload device 38 of a wafer. 
This device 38 has the wafer pressure-from-below pin 49, a wafer 31 is laid in the point, a pin 49 is 
supported, and it can be driven to the pin elevator style 50, can pass along the hole prepared in the susceptor 
33 and the heater 32, and can go up or drop a wafer free. A sign 44 is the wafer handling arm of a point crack 
fork mold, is the mode which puts on these two strips that carried out the point crack, and is passed, can be 
driven by the handler actuator 45 which shows drawin g 1 , and can carry in and take out a wafer 31 to a 
reaction chamber 40 and an anteroom 42 while it supports a wafer 31. <BR> [0021] Next, the actuation set to 
the annular wafer installation side 51 where the wafer 31 projected from the normal location of the wafer 
electrode holder 33, i.e., the crevice inner circle wall of an electrode holder 33, is explained with reference to 
drawin g 1 and drawin g 2 . According to the positioning device 46, the wafer 31 arranged in the predetermined 
location is transferred to the wafer handling arm 44, operates the handler actuator 45, passes along gate 
valves 37b and 37a, and is carried in in a reaction chamber 40. Advance of the wafer handling arm 44 is 
stopped in the place to which the wafer 31 came right above said wafer installation side 51. Next, the pin 
elevator style 50 is driven, the wafer pressure-from-below pin 49 is gone up, and a wafer 31 is received from 
the wafer handling arm 44. The wafer handling arm 44 retreats as it is, and leaves from a reaction chamber 40. 
Next, the pin elevator style 50 is driven, the wafer pressure-from-below pin 49 is descended, and a wafer 31 
is stuck to the wafer installation side 51 of the wafer electrode holder 33, and is laid. 

[0022] In addition, the actuation which removes the wafer set to the wafer electrode holder 33, and takes it 
out out of a reaction chamber should just perform the above-mentioned actuation in order of reverse mostly. 
[0023] Automatic control of loading / unload device 38, the wafer handling arm 44, the handler actuator 45, 
and the positioning device 46 grade is carried out by the control unit 43 having a computer, and they 
constitute an automatic conveyance system. 

[0024] Next, the description of the vapor phase epitaxial growth system of this invention is explained with 
reference to drawin g 1 thru/or drawin g 4 about said example. The detection equipment 36 with which a wafer 
31 generates the signal which detects the location set to the wafer electrode holder 33 when this invention 
carries out automatic conveyance of the wafer at a wafer electrode holder. The control unit 43 which outputs 
the control signal re-set to the normal position when it judges whether the wafer was set to the normal 
position of a wafer electrode holder in response to the signal and is not set to the normal position. It is 
characterized by providing alarm 43a which tells not being set to the normal position. 

[0025] Next, as an example of detection equipment 36, as shown in drawin g 3 , there is a configuration which 
combined the light emitting device 47 and the photo detector 48. The photo detectors 48, such as a laser 
diode with which a light emitting device 47 generates a directive sharp beam light, use photo diode etc. From 
a light emitting device 47, beam light is irradiated at a wafer and the reflected light from a wafer is received 
by the photo detector 48. Drawin g 3 is the sectional view showing the condition that the wafer 31 was 
normally set to the wafer electrode holder 33. Where a wafer 31 is normally set to the wafer electrode holder 
33 The relative-position relation of a light emitting device 47 and a photo detector 48 for beam light to carry 
out incidence to a wafer 31 from a light emitting device 47, and for the reflected light go into the light- 
receiving side of a photo detector 48 As shown in drawin g 3 , height [ from the wafer installation side 51 of a 
light emitting device 47 ] H, depth D of the crevice of the wafer electrode holder 33, the diameter L of a 
crevice, and the incident angle theta of beam light can be determined as a parameter. 

[0026] Dra wi ng 4 shows an example in case a wafer 31 is not normally set to the wafer electrode holder 33. 
That is, the wafer 31 is laid with the tilt angle alpha of the installation side 51 and a left riser (on the drawing). 
The quantity of light P2 which a photo detector 48 receives in the state of this set mistake It compares with 
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the quantity of light PO which receives light when [ which is shown in draw ing 3 ] set normally, and decreases 
remarkably. 

[0027] In the detection device of the above-mentioned configuration, the quantity of light P which a photo 
detector 48 receives is changed into an electrical signal with this component 48, and is inputted into a control 
unit 43. It is the quantity of light PO in case [ which was set normally ] said quantity of light P (the same 
alphabetic character is used for convenience although it is quantity of electricity which corresponds in 
practice) is beforehand stored in the control unit 43. It is compared, and P is judged that the processed wafer 
31 was set to the normal location of the wafer electrode holder 33 when almost equal to PO. 
[0028] When prepare a television camera in the reaction chamber exterior, let a transparent quartz-glass 
aperture pass as other examples of detection equipment, the wafer 31 set in the wafer electrode holder 33 is 
picturized, it checks whether the wafer has been set to the normal position of a wafer electrode holder by the 
well-known image-processing means and it is not set normally, it is possible to judge the mode of a set 
mistake. 

[0029] Moreover, as other examples of detection equipment, it replaces with a photo detector 48, and the 
photo-electric-translation side of a television camera can be used, for example, direct incidence of the 
reflected light can be carried out to this field, and, in a set mistake, that mode can be known [ which arranged 
many unit photo detectors / whether the wafer was normally set from the location on the photo-electric- 
translation side of this probe index and ] again. 

[0030] Next, when the wafer is not set to the normal location of a wafer electrode holder, the device set to a 
normal location is explained. The desirable embodiment of this device attaches alarm 43a to a control unit 43, 
and when it is judged that the wafer is not set to the normal position by the signal from detection equipment 
36, it tells the operator concerned etc. about that by alarm 43a. Next, loading / unload device 38 is operated 
hand control or automatically, and the wafer by which a set mistake was made in the above-mentioned wafer 
loading actuation and a reverse procedure is removed from the wafer electrode holder 33, and is returned to 
the positioning device 46 by the wafer handling arm 44. According to the procedure of normal, again, the 
returned wafer is arranged by the positioning device 46 in a predetermined location, and repeats said wafer 
loading actuation according to it. In addition, when the wafer of a set mistake cannot be returned to the 
positioning device 46, a measure is taken by interrupting a process. 

[0031] The wafer thrust push arm which can operate the wafer by which a set mistake was made from the 
outside of a reaction chamber as other examples of the device reset in a normal location is prepared in a 
reaction chamber, and how to press a wafer periphery and reset in a normal location is also considered based 
on the detected mode of a set mistake. 

[0032] The fault of the conventional technique was a point that the dependability of wafer conveyance was 
missing as mentioned above. Especially, with the equipment of a disk high-speed rotary system, if a wafer 
carries out a high-speed revolution in the condition of not being normally set to the wafer electrode holder, a 
wafer is damaged, the inside of a chamber will be polluted with the fragment of a wafer, restoring will take 
time amount, and an operating ratio will fall. 

[0033] With conventional equipment, it is about 103. In a time The set mistake occurred at 1 time of a rate. 
This frequency is to the moon. From 1 time It is the level of three pronation, maintenance maintenance 
(maintenance) of equipment was needed for whenever [ that ], and productivity was reduced remarkably. By 
preparing the above-mentioned function, generating of a set mistake is about 105. In a time It became 1 time 
of a rate and productivity improved substantially. 
[0034] 

[Effect of the Invention] As mentioned above, it sets to the single-wafer-processing epitaxial growth system 
of this invention. When a wafer is not set to the device in which it is checked that it has been set to the 
normal location of a wafer electrode holder, and a normal location Carrying out a high-speed revolution 
without setting a processed wafer to the normal location of a wafer electrode holder by having established 
the device set to a normal location is lost. By this It was able to become possible to prevent deterioration of 
the quality of an epitaxial film, decline in the availability by wafer breakage, etc., and the dependability of an 
epitaxial growth system was able to be improved. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the conceptual diagram showing the configuration of the single-wafer-processing vapor 
phase epitaxial growth system of this invention. 

[ Drawin g 2] It is a typical side elevation for explaining actuation of loading / unload device of the wafer of this 
invention and the conventional example. 

[ Drawin g 3] It is a typical sectional view for explaining actuation of detection equipment when a wafer is 
normally set to a wafer electrode holder. 

[ Drawin g 4] It is a typical sectional view for explaining actuation of detection equipment in case the wafer is 
not normally set to the wafer electrode holder. 

[ Drawin g 5] It is the conceptual diagram showing the outline of the structure of the conventional vertical mold 
epitaxial growth system. 

[ Drawin g 6] It is the conceptual diagram showing the outline of the structure of the conventional cylinder 
mold epitaxial growth system. 

[ Drawin g 7] the configuration of the conventional single-wafer-processing epitaxial growth system is shown 
typically — it is a crushing perspective view a part. 
[Description of Notations] 

31 Processed Wafer 

32 Heater 

33 Susceptor (Wafer Electrode Holder) 

34 Gas Supply Opening 
35a, 35b Exhaust port 
36 Detection Equipment 
37a, 37b Gate valve 

38 Wafer Load / Unload Device 

40 Reaction Chamber 

41 Load Lock Chamber 

42 Anteroom 

43 Control Unit 
43a Alarm 

44 Wafer Handling Arm 

45 Handler Actuator 

46 Wafer Positioning Device 

47 Light Emitting Device 

48 Photo Detector 

49 Wafer Pressure-from-Below Pin 

50 Pin Elevator Style 

51 Normal Wafer Installation Side 
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